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I, jean Frechet, Ph.D. declare as follows: 



1 . I am a Professor of Chemistry at the University of California at Berkeley. I have 
published over 200 scientific articles related to dendrimers and other dendritic polymers. My 
Curriculum Vitae is attached. 

2. I am an inventor of the subject matter claimed in the U.S. Patent Application No. 
09/963,858. 

3. I have reviewed both the Office Action that issued May 24, 2004 and the 
references cited in this Office Action. The cited references are Magnusson, et al. , 
Macromolecules, 33: 3099-3104 (2000) ("Magnusson"); Hull, etal, (U.S. Pat. No. 5,418,301) 
("Hult"); Trollsas, et al, Macromolecules, 31: 3439-3445 (1998) ("Trollsas"). I understand the 
content of these references. 
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4. It is my understanding that the prior art cited in this case are all directed to 
"hyperbranched polymers". The invention claimed in U.S. Patent App. No. 09/963,858 is 
directed to "dendrimers". Therefore, I am submitting this declaration in order to illustrate the 
differences between "hyperbranched polymers" and "dendrimers". 

5. Polymers are often classified according to the degree of branching in their 
structures. The degree of branching (DB) is given by the following formula: 

DB = _D±Z_ 
D+L + T 

wherein £>, Z, and Tare the mole fractions of dendritic, linear, and terminal units. A degree of 
branching of zero connotes a linear polymer. Those polymers with a high DB value, 
approximately 0.3 or greater, are dendritic polymers. 

6. Since there are several different ways that a molecule can exhibit a high degree of 
branching, there are several different types of dendritic polymers. Two members of the dendritic 
polymer family are "hyperbranched polymers" and "dendrimers". Both of these terms have 
well-recognized meanings to those of skill in the art, as evidenced by an excerpt from a textbook 
that I have included as an exhibit (Exhibit A) attached to this declaration (Principles of 
Polymerization, George Odian, 4th Ed., Wiley-Interscience, 2004, pp. 174-195). 

7. In "hyperbranched polymers", the high degree of branching occurs in an 
uncontrolled, random manner. In fact, "hyperbranched polymers" are synonymously known in 
the art as "random hyperbranched polymers", see Odian excerpt, p. 175. Hyperbranched 
polymers exhibit large variations in molecular shape and molecular weight, and typically possess 
DB values of between 0.3 to 0.7. 

8. An example of a hyperbranched polymer structure is presented in Trollsas. An 
example of the structure of the polymer is shown in Scheme 2 on p. 3440. Please note that of the 
twelve monomers in this polymer, 2 monomers have no unreactive moieties ("dendritic" units; or 
D in the above formula); 7 monomers have some (in this case, one) unreactive moieties ("linear" 
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units; or L in the above formula); and 3 monomers possesses all (in this case, two) unreactive 
moieties ("terminal" units; or Tin the above formula). This polymer from Trollsas has a DB 
value of 0.42, as shown below: 

DB = — zZ± = 0.42 

2 + 7 + 3 

9. A DB value of 0.42 falls within the range of 0.3 and 0.7. Therefore, this polymer 
described by Trollsas is a "hyperbranched polymer". 

10. An example of a hyperbranched polymer synthesis is also presented in Trollsas. 
The synthesis of the hyperbranched polymer described in the above paragraph is described in the 
last paragraph on page 3441 . Please note that the polymer synthesis took place in one step and in 
one pot. A 'one-step, one pot' synthesis is a characteristic of a hyperbranched polymer. 

1 1 . Because of their method of preparation, a hyperbranched polymer cannot have a 
DB of 0.9-1.0. 

12. In "dendrimers", the high degree of branching occurs in a controlled, planned 
manner. Dendrimers are synthesized in multiple successive reaction and purification steps with 
one layer added at a time. These conditions of synthesis produce molecules that have 
generations (i.e. distinct layers), which are analogous to the layers of an onion. Dendrimers 
therefore have highly regular, globular shapes. In addition, dendrimers exhibit narrow variations 
in molecular shape and molecular weight, and can possess DB values of between 0.9 to 1.0; 
When I publish my research on dendrimers, the DB value is 1 , unless otherwise noted. 

13. An example of a dendrimer structure is presented at the bottom of FIG. 1 of the 
instant application (U.S. Patent Application No. 09/963,858). In FIG. 1, please note that all of 
the monomers in this polymer are reacted. This complete, or near complete, monomer reactivity 
leads to the characteristic DB values which are between 0.9 and 1 .0. In the case of the dendrimer 
shown in Figure 1, the molecule has 21 "Dendritic" units, 24 "Terminal" units and no "Linear" 
units. Therefore the DB value of this polymer is 1 .0 as shown below: 
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DB = 



21+24 



= 1.0 



21+0 + 24 



14. Based on this DB value, this polymer is classified as a dendrimer. 

15. An example of a dendrimer synthesis is also presented in the instant application. 
The synthesis of the dendrimer described in paragraph 13 is described in Example 2. Please note 
that the dendrimer synthesis takes place in sequential steps involving generation growth (addition 
of chemically protected monomers), then purification, then removal of the protecting groups 
from the monomers, and so on as necessary. Through these steps, 6 generations, or layers, are 
attached to the dendrimer core. This sequential step synthesis, with a purification step following 
the generation growth step, is a characteristic of a dendrimer. 

16. There are three references which have been cited as prior art against my 
application: Magnusson, et ai 9 Macromolecules, 33: 3099-3104 (2000) ("Magnusson"); Hult, et 
aU (U.S. Pat. No. 5,418,301) ("Hult"); Trollsas, et aL, Macromolecules, 31: 3439-3445 (1998) 
("Trollsas"). I have read, and I understand, each of these three references. Each of the three 
references cited in this Office Action describe "random hyperbranched polymers", rather than 
the "dendrimers" of my invention. 

1 7. The polymers of Magnusson are hyperbranched polymers, rather than dendrimers. 
This is evident from the DB values of the polymers, which are described in the Abstract of the 
paper. Polymers of Magnusson have DB values of 0.47 (see, Abstract). This DB value is 
indicative of hyperbranched polymers, not dendrimers. 

18. The polymers of Trollsas are also hyperbranched polymers, and not dendrimers. 
This is evident from the DB values of the polymers, which are calculated above as 0.42 and 
described in Figure 4 on p. 3444 of Trollsas as 0.37 and 0.46. These DB values are indicative of 
hyperbranched polymers, not dendrimers. 

19. The Hult patent (U.S. Patent No. 5,418,301) deserves a special discussion. This is 
due to Hult's occasional use of "dendrimers" in a "hyperbranched polymer" patent. 
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20. Hult is directed to "hyperbranched polymers". The entire specification is directed 
to the discussion of "hyperbranched polymers". All 52 Examples in Hult describe 
"hyperbranched polymers". However, at several points, Hult refers to its "hyperbranched 
polymers" as "dendrimers". Hult's usage of "dendrimers" is discussed below. 

21 . In FIG. 1 of Hult, a polymer structure is presented. This polymer is constructed in 
two steps. In the first, "growth" step, the polymer is grown to produce what Hult describes as a 
"1.5 generation dendrimer" [Column 7, lines 58-64], The structure of this "1.5 generation 
dendrimer" is presented in the middle of FIG. 1 . In the second "chain stopper" step, the polymer 
is terminated with lauric acid. The structure of this capped polymer is presented in the bottom of 
FIG. 1. 

22. Please note that what Hult describes as a "1 .5 dendrimer" has 2 Dendritic units, 4 
Linear units, and 4 Terminal units. Therefore the DB value of this polymer is 0.6 as shown 



2 + 4 + 4 

23. Based on this DB value, the Hult polymer in FIG. 1 is actually a "hyperbranched 
polymer", and not a "dendrimer". 

24. In FIG. 2 of Hult, a hypothetical dendrimer synthesis involving hydroxyl groups 
(A) and carboxylic acid groups (B) is presented. These groups are further described in column 2, 
lines 8-30. However, no reaction conditions, either actual or prophetic, are presented for 
producing a polymer with a DB of between 0.9 and 1 .0. In addition, no purification steps are 
described in the syntheses, even though this a requirement for proper dendrimer growth. Since 
these disclosures in Hult are missing these two important pieces, these disclosures do not 
disclose dendrimers. 



below: 



DB = 



2 + 4 



= 0.6 



25. As mentioned in paragraph 20, all 52 Examples in Hult are directed to 
"hyperbranched polymers". Example 5 1 is presented in Hult as describing a "9-generation 
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dendrimer", but this is a misnomer. As mentioned earlier, dendrimer synthesis requires a 
purification step after the generation growth step. In Example 51, on the other hand, Hult 
presents a typical batchwise addition process where a portion of dimethylolpropionic acid and 
para-toluene sulphonic acid are added, then heated, then placed under vacuum to remove the 
water that has formed during the reaction. Then, in the same flask and without purification of 
the product, another portion of reactants is added and the cycle starts anew. Since Example 51 
does not involve sequential generation growth and purification steps, Example 51 of Hult does 
not describe dendrimer synthesis. 

26. The only other references to "dendrimers" in Hult conflict with each other. In 
column 1, lines 22-25, Hult describes a dendrimer publication (Tomalia et al.Angew. Chem. Int. 
Ed Engl, 138-175 (1990)). Hult then states, 

Products quite different from the present invention are in said 
publication described (Tamalia) [sic], which publication (Tamalia) 
[sic] discloses the preparation of polyamide amines of the 
dendrimer type . . .the present invention refers to a dendritic, that is 
a hyperbranched, macromolecule of the polyester type. 

Hult, column 1, lines 25-35 
In this passage, Hult is stating that dendrimers are not encompassed in this invention. 

27. In the next column, column 2, lines 8-11, Hult mentions that "... a 
hyperbranched macromolecule of the dendrimer type has been brought about." This statement is 
in conflict with Hult's column 1 assertion that dendrimers are not encompassed in this invention. 
This statement is also in conflict with art-recognized definitions, since it is impossible for a 
polymer to simultaneously be a "hyperbranched polymer" (DB values of 0.3-0.7) and a 
"dendrimer" (DB values of 0.9-1.0). 

28. As shown above, although the word "dendrimer" is used in Hult, it is a) 
incorrectly used to describe a "hyperbranched polymer"; b) incorrectly used to describe a 
synthesis that does not possess purification steps; c) specifically disavowed as part of the 
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invention; and d) described as being part of equivalent to a hyperbranched polymer, which is not 
possible. 

29. Since the invention in Hult is a hyperbranched polymer, and none of Hult's uses 
of the word "dendrimer" actually describe a dendrimer, Hult is a hyperbranched polymer 
invention. 

30. Additional corroboration for Hult's use of hyperbranched polymers is in the DB 
values for the polymers described in this patent. While the DB values of the polymers are not 
provided in the patent publication itself, Hult's subsequent scientific publications have disclosed 
the DB values of these polymers. In one of these publications, entitled "Hyperbranched 
Aliphatic Polyesters" (Malmstrom et ai 9 Macromolecules, 28: 1698-1703 (1995)) and enclosed 
with this declaration, the DB value of these polymers is 0.80. This DB value was later found to 
be in error due to interactions between the hyperbranched polymers and the NMR solvent 
acetone. The DB value was later revised downward to 0.50 in a subsequent paper, (Malmstrom 
et ai 9 Polymeric Materials Science and Engineering, 77: 151-152 (1997)), which is also 
enclosed. The corrected DB value is within the range for "hyperbranched polymers." 

3 1 . Therefore, based upon the discussion above, it is my opinion that the polymers 
described by Trollsas, Magnusson, and Hult are hyperbranched polymers, and not dendrimers. 
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32. I hereby declare that all statements made herein of my own knowledge arc true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



. Nov/ \°>,Loo4 




Jean Frcchet, PhD, 
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